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Digital data recording method and apparatus and digital data reproducing 
apparatus 



Abstract: 

An information data composed of a predetermined quantity converted from input 
data and an information data parity for use in detecting or correcting an error in 
the information data are formulated. An ID comprising information including 
position information indicative of a position of the information data relative to a 
recording medium, and an ID parity for use in detecting or correcting an error in 
the ID are formulated. Then, a sync pattern is formulated, followed by formulation 
of a sync block comprised of the sync pattern, the ID, the ID parity, the 
information data and the information data parity. A plurality of the sync blocks are 
connected together to provide a recording area. This recording area forms a 
track together with other recording areas. Three or more consecutive tracks 
forms a minimum editing unit with which recording or reproduction is carried out. 
Each minimum editing unit has a plurality of the sync blocks having the same 
information data, and the plural tracks forming each minimum editing uni 
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t includes at least one track other than those positioned on respective opposite 
sides of the minimum editing unit. 
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© An information data composed of a predetermined quantity converted from input data and an information 
data parity for use in detecting or correcting an error in the information data are formulated. An ID comprising 
information including position information indicative of a position of the information data relative to a recording 
medium, and an ID parity for use in detecting or correcting an error in the ID are formulated. Then, a sync 
pattern is formulated, followed by formulation of a sync block comprised of the sync pattern, the ID, the ID 
parity, the information data and the information data parity. A plurality of the sync blocks are connected together 
to provide a recording area. This recording area forms a track together with other recording areas. Three or 
more consecutive tracks forms a minimum editing unit with which recording or reproduction is carried out. Each 
minimum editing unit has a plurality of the sync blocks having the same information data, and the plural tracks 
forming each minimum editing unit includes at least one track other than those positioned on respective opposite 
sides of the minimum editing unit. 
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BACKGROUND OF THE INVENTION 
(Field of the Invention) 

5 The present invention relates to a digital data recording method and apparatus for recording and/or 
reproducing digital data and a digital data reproducing apparatus. 

(Description of the Prior Art) 

70 A digital recording/reproducing technology has recently been utilized in various field of industry, 
particularly in a digital audio-video application, and digital video devices of D1 or D2 type have come to be 
utilized in rotary head systems for business use. 

In view of an advance made in high-density recording technology and image compression technology 
such as MPEG, it has been longed for development of a compact, high performance inexpensive digital 

75 video device for home use. 

Information data (hereinafter referred to as time codes) representative of position information such as 
information for use in search of contents recorded on a length of magnetic tape and/or time information in 
the digital video device of either D1 type or D2 type are standardized as LTC (Linear Time Code) which is 
recorded by a fixed head and VITC (Vertical Interval Time Code) which is recorded in superimposed fashion 

20 with image data. 

Since LTCs are recorded by the fixed head in parallel relation to the direction of travel of the length of 
magnetic recording tape, they can be properly reproduced even during a high speed reproduction. On the 
other hand, reproduction of VITCs at a high speed is correlated with the length of sync blocks which is a 
unit of recording of data and can therefore be reproduced at a speed some tens times the normal speed. 
25 The digital video device is discussed in detail in "19-mm type D-1 Cassette-Tape Record" (March, 
1986, SMPTE J., 95, 3) and "The Composite Digital Format and its Application" (October, 1987, SMPTE J., 
96,10). 

However, the LTC of the existing structure requires the use of, in addition to the rotary head for 
recording audio and video signals which are a main signal, a fixed head dedicated for LTC, resulting in an 
30 increase of costs. This also has a problem in that the number of recording areas in the length of magnetic 
recording tape tends to increase since a linear track is necessitated in the length of magnetic recording 
tape for accommodating time codes. 

With respect to VITC, since the VITCs are recorded superimposed with the image data, they cannot be 
reproduced at a high speed and, in addition, only the VITC time codes cannot be recorded again. 
35 These problems are extremely detrimental to the existence of the data recording apparatus. 

SUMMARY OF THE INVENTION 

The present invention is to simplify the apparatus by recording areas for input data including the data 
40 search information and the time information, on the same track as that of other recording area, and also to 
increase the performance of demodulation of sub-code data. 

According to the present invention, a digital data recording apparatus herein disclosed is such that the 
sync block positioning step forms a plurality of minimum editing units with which recording or reproduction 
is carried out on or from the track are formed. Each of the minimum editing unit includes a predetermined 
45 number of consecutive tracks not smaller than three tracks, while each of the consecutive tracks of said 
minimum editing unit includes a plurality of sync blocks formed therein and having the same information 
data. In each minimum editing unit the sync blocks having the same information data are distributed to 
plural tracks including at least one of the consecutive tracks other than the two tracks occupying opposite 
sides of the respective minimum editing unit with respect to a direction of movement of the recording 
so medium. 

Alternatively or in combination therewith, the sync blocks having the same information data may be 
distributed so as to occupy respective different positions on the consecutive tracks with respect to a 
lengthwise direction of each track. 

In the recording and/or reproducing apparatus in which the head of a width larger than the track pitch is 
55 employed, all of the information data can be properly demodulated even though the track in the vicinity of 
the editing point at which the once-recorded pattern is over-recorded fails to be reproduced. 

Also, by moving the length of tape at a speed different from the normal speed, even during the high 
speed reproduction in which the head fails to trace the track according to the pattern, the performance with 
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which the information data are demodulated can be improved. 

Yet, since input data are recorded by providing a dedicated signal area within the track having the video 
and audio signal areas by means of a track formulating step, reproduction or recording of only the above 
described signal areas can be accomplished. 

5 

BRIEF DESCRIPTION OF THE DRAWINGS 

This and other objects and features of the present invention will become clear from the following 
description taken in conjunction with preferred embodiments thereof with reference to the accompanying 
70 drawings, in which like parts are designated by like reference numerals and in which: 

Fig. 1 is an explanatory diagram showing a structure of a sync block employed in an embodiment of the 
present invention; 

Fig. 2 is an explanatory diagram showing a structure of an information data employed in the embodiment 
of the present invention; 

75 Fig. 3 is an explanatory diagram showing a track pattern in the embodiment of the present invention; 
Fig. 4 is an explanatory diagram showing a tape pattern in the embodiment of the present invention; 
Fig. 5 is a diagram showing a tape pattern illustrative of a sync block positioning method in the 
embodiment of the present invention; 

Fig. 6(a) is a block circuit diagram showing a circuit used in the embodiment of the present invention; 
20 Fig. 6(b) is a flowchart showing the sequence of operation in the embodiment of the present invention; 
Fig. 7 is a timing chart showing the operation of the circuit in the embodiment of the present invention; 
Fig. 8 is a diagram showing a tape pattern illustrative of a sync block positioning method in the 
embodiment of the present invention; 

Fig. 9 is a diagram showing a tape pattern in the case where there exists a burst error in a direction 
25 parallel to the direction of travel of the tape; 

Fig. 10 is a diagram showing a tape pattern in the case where there exists a burst error in a direction 
parallel to the direction of scan by a head; 

Fig. 11 is a block circuit diagram showing a reproduction detecting circuit in the embodiment of the 
present invention; 

30 Fig. 12 is a timing chart showing the operation of the reproduction detecting circuit in the embodiment of 
the present invention; 

Fig. 13 is a timing chart showing the operation of the reproduction detecting circuit in the embodiment of 
the present invention; 

Fig. 14 is a diagram showing a tape pattern in the case where editing and recording are carried out by a 
35 head of an increased width; 

Fig. 15 is an explanatory diagram showing a tape pattern in the embodiment of the present invention; 
Fig. 16 is an explanatory diagram showing a tape pattern in the embodiment of the present invention; 
Fig. 17 is an explanatory diagram showing a tape pattern in the embodiment of the present invention; 
and 

40 Fig. 18 is an explanatory diagram showing a tape pattern in the embodiment of the present invention. 

DETAILED DESCRIPTION OF THE EMBODIMENTS 

In a digital signal recording/reproducing apparatus for recording or reproducing a digital signal, 
45 recording tracks are formed on a length of magnetic recording tape by two magnetic heads, mounted on a 
rotatable cylinder so as to extend diagonally relative to the lengthwise direction of the magnetic recording 
tape. A signal to be recorded on each track includes a sub-code area in which search information used to 
search contents recorded on the tape and time information are recorded, an audio area in which an audio 
signal is recorded, and a video area in which a video signal is recorded. 
50 In the illustrated embodiment, the sub-code area which is one of signal areas forming each track is 
used to record therein the search information and the time information and, therefore, reference is made 
thereto in describing it. 

The sub-code area is composed of a plurality of sync blocks each having such a structure as shown in 
Fig. 1. Reference numeral 1 represents a sync patter of a 17-bit length indicative of the start of the blocks 
55 of the sub-code area; reference numeral 2 represents an ID of a 16-bit length indicative of information of the 
absolute position of the tape and the sequence of the blocks within each track; reference numeral 3 
represents an ID parity of a 8-bit length used to detect an ID error; reference numeral 4 represents a 
information data of a 40-bit length; reference numeral 5 represents an information data parity of a 16-bit 
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length used to detect or correct an error in the information data; and reference numeral 6 represents a sync 
block. 

The information data is of a structure shown in Fig. 2. In Fig. 2, reference numeral 41 represents an 
information identification number of a 8-bit length indicative of contents of the information data, and 
5 reference numeral 42 represents an information main data of a 32-bit length. The information data 4 is 
composed of the information identification number 41 and the information main data 42. 

The structure of each track is shown in Fig. 3. In this figure, reference numeral 7 represents a sub-code 
area; reference numeral 8 represents the track; reference numeral 14 represents an audio area; and 
reference numeral 15 represents a video area. The track 8 contains therein the sub-code area 7, and this 
w sub-code area 7 is composed of twelve sync blocks 6. 

The pattern of the tracks, and the manner in which the patterns are recorded, on the length of magnetic 
recording tape are shown in Fig. 4. The length of magnetic recording tape is generally identified by 9, it 
being, however, to be noted that in Fig. 4 both of the audio area and the video area are not illustrated 
because they do not constitute subject matter of the present invention. 
75 The tracks 8 recorded on the length of tape 9 extend parallel to each other and also extend diagonally 
relative to the lengthwise direction of the tape 9. The arrow 10 represents a direction of trace by the head 
during recording or reproduction of information. Reference numeral 12 represents a minimum editing unit 
comprised of five consecutive tracks. After-recording in which new information is recorded in continued 
fashion with once-recorded pattern or insert-recording in which a portion of the once-recorded pattern is 
20 over-recorded with new information is carried out in units of those five tracks and, therefore, each unit is 
referred to as the minimum editing unit. 

The minimum editing unit 12 is composed of the five tracks each having the twelve sync blocks 6. 
Accordingly, the minimum editing unit 12 includes 60 sync blocks 6 in total. 

This minimum editing unit 12 also includes five sync blocks 6 containing the same contents of the 
25 information data. Accordingly, the available number of types of the contents of the information data 4 is 12 
and, hence, the minimum editing unit 12 contains information of 480 bits in length. In practice, the 12 types 
of information data are specified by a different information identification number 41 . In other words, of 256 
types of information identification numbers, 12 types of information identification numbers are selected and 
recorded. The information data having the same information identification number has the same information 
30 main data. 

Fig. 5 illustrates one example of the method in which the sync blocks 6 having the same contents of the 
information data are arranged. Alphabets A to L shown therein represents respective sync blocks having 12 
types of information data. 

In each minimum editing unit 12, the sync blocks which contain the same contents of the information 

35 data are positioned on the different tracks which include at least one track excluding two tracks which form 
parts of the minimum editing unit, but occupy respective outermost positions of the minimum editing unit 
with respect to the lengthwise direction of the tape, and, in each minimum editing unit 12, the sync blocks 
which are situated on the different tracks and which contain the same contents of the information data are 
recorded at respective positions on the associated tracks. 

40 An example of an electric circuit employed to accomplish the above described recording pattern is 
shown in Fig. 6(a) . A timing chart of the circuit shown in Fig. 6(a) is shown in Fig. 7. 

Referring now to Fig. 6(a), the circuit shown therein comprises a track position detecting circuit 55 
which is operable upon receipt of a head position information 74 indicative of the position of the head 
relative to the length of magnetic recording tape to formulate a timing at which a signal is generated within 

45 the track. The head position information 74 is a toggle signal which assumes one of two different states w 0" 
and "1" when the head comes to scan the starting point of the track. The track position detecting circuit 55 
outputs a sync pattern trigger signal 76 indicative of the timing at which a sync patter is generated, an ID 
trigger signal 77 indicative of the timing at which both of an ID and an ID parity are generated, and an 
information data trigger signal 78 indicative of the timing at which both of the information data and an 

so information data parity are generated. The signals 76, 77 and 78 referred to above concurrently serve as 
respective control signals necessary to cause a first selector circuit 56 to select one of a sync pattern 75 
outputted from a sync pattern generator circuit 51, an ID and an ID parity 82 outputted from an ID generator 
circuit 52, and an information data and an information data parity 83 outputted from an information data 
generator circuit 53 and then to output the sync block. Reference numeral 79 used in Fig. 6(a) represents a 

55 block number indicative of the sequence of the sync blocks within the track. 

The head position information 74 is also supplied to a track number generator circuit 54 which, in 
response to receipt of the head position information 74, counts the number of tracks scanned by the head 
and generates a track number 81 by resetting according to a track number reset signal 73 supplied thereto. 
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In the illustrated embodiment, a cycle of five track numbers from "0 n to "4 M is repeated. 

The sync pattern generator circuit 51 referred to above outputs the sync pattern 75 in response to the 
sync pattern trigger signal 76 applied thereto from the track position detecting circuit 55. The ID generator 
circuit 52 referred to above is operable in response to the ID trigger signal 77 to output the ID and ID parity 

5 82 based on an ID information 71 and the block number 79 fed from the track position detecting circuit 55. 
The information data generator circuit 53 is operable in response to the information data trigger signal 78 to 
output one of the twelve types of information data A to L and the information data parity 83 by making 
reference to the twelve types of information data (i.e., A to L) 72, the track number 81 and the block number 
79. In the illustrated embodiment, the following information data shown in Table 1 are outputted according 

w to the track number and the block number. 
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25 

The first selector circuit 56 makes use of the sync pattern trigger signal 76, the ID trigger signal 77 and 
the information data trigger signal 78, all fed from the track position detecting circuit 55, to formulate a sync 
pattern by switching one of the input signals 75, 82 and 83 and then outputs a sub-code signal 84 to the 
second selector circuit 86. The second selector circuit 86 is operable to select one of the sub-code signal 

30 area signal 84 and a signal representative of an audio signal area and a video signal area. 

Reference numeral 87 represents a rotary cylinder rotatably mounted on a drum and carrying two 
recording and/or reproducing heads 88 circumferentially spaced 180° from each other. The recording 
and/or reproducing heads 88 are utilized to record a record signal 91, i.e., a signal to be recorded, on the 
length of magnetic recording tape 89 in any known manner. 

35 The circuit shown in Fig. 6(a) operates in a manner as shown in a flowchart in Fig. 6(b). Referring now 
to Fig. 6(b), subsequent to the start at step 601. the track number (TRK No.) indicative of the cycle of the 
tracks 8 and the block number (BLK No.) indicative of the sequence of the sync blocks within each track 8 
are both initialized to zero at step 602. Then, at step 603, a wait is made if no detection is possible if the 
recording head is aligned with the leading end of the track, but the next succeeding step 604 takes place if 

40 the alignment of the recording head with the leading end of the track is detected. At step 604, the sync 
pattern is formulated, followed by step 605 at which the ID 2 and the ID parity 3 are formulated. Subsequent 
to step 605, the information data 4 and the information data parity 5 are formulated at step 606. 

The formulation of the information data at step 606 results in a generation of a single information data 
according to the track number (TRK No.) and the block number (BLK No.) as shown in Table 1 . At step 607, 

45 a sync block 6 comprised of the sync pattern 1, the ID 2 and the ID parity 3 and the information data 
prepared respectively at steps 604, 605 and 606 is formulated. Thereafter, at step 608, the block number 
(BLK No.) is incremented by 1. Then, step 604 is again resumed if formulation of the sync block data for 
one track has not yet been completed at step 609, but step 610 takes place if the sync block 6 has been 
formulated and the sync block data for one track has completed at step 609. At step 610, by connecting the 

so plural sync blocks formulated at step 607 together, a sub-code area 7 is formulated. At subsequent step 
611, the track 8 including the sub-code area 7 is formulated and is then recorded on the length of magnetic 
recording tape. 

If at step 612 the track number (TRK No.) is found to be 4, the track number is initialized to zero at step 
614. On the other hand, if at step 612 the track number is found not to be 4, the track number is 
55 incremented by 1 at step 613. Based on this track number, the minimum editing unit 7 composed of the 
five tracks 8 can be indicated. After the track number processing described above, the flow returns to step 
603 to make a wait until the recording and/or reproducing head is brought in alignment with the leading end 
of the track. 
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A pattern of only the sync blocks A having the same information data is shown in Fig. 8. Reference 
numeral 13 represent the sync blocks A having the same information data. As shown therein, one sync 
block 13 having the same information data is arranged in each track and, among the tracks, the sync blocks 
13 having the same information data of the sync block are arranged at different sync block positions, 
s The above described data recording method brings about the following merits with respect to an error 
in reproducing data. 

The magnetic tape damaged in a direction parallel to the direction of travel of the tape is partially 
shown in Fig. 9. Reference numeral 1 6 used in Fig. 9 represents a damage formed on the magnetic tape, 
and it is assumed that the sync block present therein cannot be demodulated normally. Considering the 
w sync blocks having the same information data shown in Fig. 5, one, indicated by 17, of the sync blocks A 
having the same information data cannot be demodulated, but the four sync blocks indicated by 18 can be 
modulated normally. 

The case in which a drop out of a reproduced data occurs continuously in a direction parallel to the 
direction of track as a result of formation of a gap between the tape and the recording and/or reproducing 

75 head in the presence of, for example, projections on the tape is illustrated in Fig. 10. Reference numeral 21 
in Fig. 10 represents the position of an error having occurred in a direction lengthwise of the track on the 
tape, and it is assumed that the sync blocks present therein cannot be demodulated. Considering the sync 
blocks having the same information data shown in Fig. 5, one, indicated by 22, of the sync blocks A having 
the same information data cannot be demodulated, but the four sync blocks indicated by 23 can be 

20 modulated. 

One example of a digital data reproducing apparatus is shown in Fig. 11. The apparatus shown therein 
includes a sync pattern detecting circuit 100 for detecting the sync pattern from a reproduced data 111 
reproduced by the recording and/or reproducing head 88 and for outputting a detected sync pattern signal 

112, and an ID detecting circuit 101 for detecting an ID and an ID parity contained in the reproduced data 
25 111 represented by the detected sync pattern signal 112 and for outputting a detected ID signal 113 

indicative of whether or not a correct ID has been detected. 

This apparatus also comprises an information identification number detecting circuit 102 for detecting 
an information identification number contained in the information data represented by the detected ID signal 

113. The timing of reproducing operation in the case of Fig. 9 and the timing of reproducing operation in the 
30 case of Fig. 10 are shown in Figs. 12 and 13, respectively. It is to be noted that, for the sake of brevity, an 

output 114 from the information identification number detecting circuit 102 is assumed to output a pulse 
only in the sync blocks A. 

The sync blocks having the same information data of the same contents are multiplexed. Therefore, in 

the case of Fig. 12, one, shown by 17, of the sync blocks A having the same information data cannot be 
35 demodulated, but the four sync blocks shown by 18 can be demodulated normally. Also, in the case of Fig. 

13, one, shown by 22, of the sync blocks A having the same information data cannot be demodulated, but 

the four sync blocks shown by 23 can be demodulated normally. 

The case in which recording or reproduction is carried out by the use of a recording and/or reproducing 

head of a width greater than the track pitch will now be discussed. If recording is made over the pattern 
40 once recorded, the track width will be discontinuous at an editing point with the head consequently failing to 

trace the track properly and, therefore, the track in the vicinity of the editing point cannot be reproduced 

properly. 

An example compiled in units of the minimum editing unit is shown in Fig. 14. The case in which, as 
shown in Fig. 14, the minimum editing unit 29 is recorded over the once-recorded pattern and the minimum 
45 editing unit 30 is again recorded will now be discussed. It is to be noted that the minimum editing unit 28 is 
the one initially recorded. 

The width of each of the tracks 31 and 33 is increased to a value larger than the usual width while the 
width of each of the tracks 32 and 34 is reduced to a value smaller than the usual width. With respect to the 
minimum editing unit 29, the tracks 32 and 33 cannot be satisfactorily reproduced by the above discussed 
50 reason. 

Considering the sync blocks A having the same information data as shown in Fig. 5, of them the two 
sync blocks indicated by 35 cannot be demodulated properly, but the three sync blocks indicated by 36 
can be properly modulated. 

Also, with a digital data recording method of the present invention, by moving the length of magnetic 
55 recording tape at a speed different from a normal speed, even though the head fail to properly trace 
according to the pattern of the tracks, the possibility of the contents of all of the information data being 
demodulated increases. In other words, since the sync blocks having the same information data are 
substantially uniformly distributed within the minimum editing unit, even during a high speed reproduction in 
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which the head fails to trace according to the pattern of the tracks and the head traces only a single signal 
area within the minimum editing unit, there is an increased possibility that all of the contents of the 
information data can be demodulated. 

Examples of different recording patterns are shown in Figs. 15, 16, 17 and 18, respectively. 

5 The sub-code area 150 in each of the recorded track shown in Fig. 15 is composed of the twelve sync 
blocks 6 and the minimum editing unit is composed of the five tracks. As shown in Fig. 15, the minimum 
editing unit 151 is composed of the sync blocks having nine types of information data A, D, E, g to k. On 
the other hand, the minimum editing unit 152 is composed of the sync blocks having nine types of 
information data A, B, C, a to f. 

10 The sub-code area 160 in each of the recorded track shown in Fig. 16 is composed of the twelve sync 
blocks 6 and the minimum editing unit is composed of the six tracks. As shown in Fig. 16, the minimum 
editing unit 161 is composed of the sync blocks having nine types of information data A, D, E, g to k. On 
the other hand, the minimum editing unit 162 is composed of the sync blocks having nine types of 
information data A, B, C, a to f. 

75 The sub-code area 170 in each of the recorded track shown in Fig. 17 is composed of the twelve sync 
blocks 6 and the minimum editing unit is composed of the ten tracks. As shown in Fig. 17, the minimum 
editing unit 171 is composed of the sync blocks having twelve types of information data A, D, E, n, p to z. 
On the other hand, the minimum editing unit 172 is composed of the sync blocks having twelve types of 
information data A, B, C, a to k, m. 

20 The sub-code area 180 in each of the recorded track shown in Fig. 18 is composed of the twelve sync 
blocks 6 and the minimum editing unit is composed of the twelve tracks. As shown in Fig. 18, the minimum 
editing unit 181 is composed of the sync blocks having twelve types of information data A, D, E, n, p to z. 
On the other hand, the minimum editing unit 182 is composed of the sync blocks having twelve types of 
information data A, B, C, a to k. m. 

25 Each of the above discussed recording patterns shown respectively in Figs. 15 to 58 can be 
implemented by the use of a circuit configuration substantially similar to that shown in and described with 
reference to Fig. 6(a). 

With the foregoing digital data recording apparatus, since each track includes the sub-code area in 
addition to the audio area and the video area, no linear track for the sub-code is needed and recording or 
30 reproduction of the sub-code area is also possible. 

Also, since the five sync blocks having the same information data are uniformly distributed within the 
minimum editing unit composed of the five tracks, all of the information data can be properly demodulated 
even though the tape is damaged in the direction parallel to the direction of travel of the length of tape 
and/or the reproduced data are dropped out continuously in the direction parallel to each track as a result of 
35 the formation of the gap between the length of tape and the head in the presence of projections on the 
length of tape. 

Again, in the recording and/or reproducing apparatus in which the head of a width larger than the track 
pitch is employed, all of the information data can be properly demodulated even though the track in the 
vicinity of the editing point at which the once-recorded pattern is over-recorded fails to be reproduced. 

40 Yet, by moving the length of tape at a speed different from the normal speed, even during the high 
speed reproduction in which the head fails to trace the track according to the pattern, the performance with 
which the information data are demodulated can be improved. 

Although the present invention has been described in connection with the preferred embodiments 
thereof with reference to the accompanying drawings, it is to be noted that various changes and 

45 modifications are apparent to those skilled in the art. For example, the number of the tracks forming the 
minimum editing unit, the number of the sync block forming the signal area (sub-code area) or the number 
of the sync blocks having the same information data within each minimum editing unit is not limited to that 
referred to above. 

The smaller the length of each sync block, the more is the tape transport speed increased during the 
50 high speed reproduction. Therefore, the amount of information data which cannot be demodulated by 
reason of a burst error having an infinite length can be reduced. Accordingly, for a given amount of 
information such as in the present invention, a fine division of the signal data area with the sync block is 
feasible. In other words, the present invention can bring about effects if the amount of the information data 
forming the sync block is reduced while the number of the sync blocks is increased. 
55 Because of the foregoing, the parity length of the information data forming the sync blocks is preferably 
adjusted to a minimum necessary length with which an error can be detected or corrected such as in the 
present invention. 
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Although the method of arranging the sync blocks may not be always limited to that disclosed in 
connection with the illustrated embodiment of the present invention, it suffices that the sync blocks having 
the same contents of the information data are distributed to the plural tracks which include at least one track 
other than at least the tracks on both sides of the minimum editing unit while the sync blocks having the 

5 same contents of the information data existing at the different tracks within the single minimum editing unit 
are recorded so as to be positioned at plural positions with respect to the direction of each track. 

Although as a method of arranging the sync blocks within the single minimum editing unit the sync 
blocks having the same contents of the information data are distributed to the plural track, a method in 
which the sync blocks having the same contents of the information data are distributed without being 

io concentrated on a specific one of the tracks, but to the plural positions with respect to the direction of each 
track and in which arrangement is made without being concentrated at a specific one of the plural positions 
is effective to bring about favorable results in the previously described burst error and also in the high 
speed reproduction. 

Also, considering the edition to be made, it is preferred that the sync blocks having the same contents 
75 of the information data are not concentrated at the tracks on the opposite sides of the minimum editing unit. 
In the case of important data, it is effective if such data are included in the contents of the information 
data in all of the sync block forming the minimum editing unit. 

Yet, similar effects can be obtained if recording is made in such a way that the single minimum editing 
unit includes a number of the sync blocks having the same contents of the information and the sync blocks 
20 having the same contents of the information data are distributed to the plural tracks which include at least 
one track other than the tracks on the opposite sides of at least the minimum editing unit. 

In addition, similar effects can be obtained even if recording is made in such a way that the single 
minimum editing unit includes a number of the sync blocks having the same contents of the information and 
the sync blocks having the same contents of the information data are distributed to the plural positions as 
25 the respective position in a direction parallel to the direction of each track. 

Although in the foregoing illustrated embodiment the recorded pattern has been described as formed 
by the use of the circuit shown in Fig. 6(a), it is to be noted that any circuit may be employed if it is 
effective to formulate the same pattern as that of the recorded pattern. Also, although in the illustrated 
embodiment the recorded pattern has been described as formed by the use of the circuit shown in Fig. 6- 
30 (a), a portion of the circuit or the whole of the circuit may be implemented by means of a programmable 
microcomputer software. 

Such changes and modifications are to be understood as included within the scope of the present 
invention as defined by the appended claims, unless they depart therefrom. 

35 Claims 

1. A digital data recording method for recording tracks, each including input data, on a recording medium 
so as to lie parallel to each other, said method comprising: 

an information data formulating step of formulating information data comprising a predetermined 
40 quantity converted from the input data and an information data parity for use in detecting or correcting 
an error in the information data; 

an ID formulating step of formulating an ID composed of information including position information 
indicative of a position of the information data relative to the recording medium and an ID parity for use 
in detecting or correcting an error in the ID; 
45 a sync pattern formulating step of formulating a sync pattern; 

a sync block formulating step of formulating a sync block comprised of the sync pattern, the ID, the 
ID parity, the information data and the information data parity; 

a sync block positioning step of formulating a recording area composed of a plurality of the sync 
blocks connected together; and 
so a track formulating step of formulating a track with the recording area and another recording area; 

wherein said sync block positioning step forms a plurality of minimum editing units with which 
recording or reproduction is carried out on or from the track, each of said minimum editing unit 
including a predetermined number of consecutive tracks not smaller than three tracks, each of said 
consecutive tracks of said minimum editing unit including a plurality of sync blocks formed therein and 
55 having the same information data; and 

wherein in each minimum editing unit said sync blocks having the same information data are 
distributed to plural tracks including at least one of said consecutive tracks other than the two tracks 
occupying opposite sides of the respective minimum editing unit with respect to a direction of 
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movement of the recording medium. 

2. A digital data recording method for recording tracks, each including input data, on a recording medium 
so as to lie parallel to each other, said method comprising: 

5 an information data formulating step of formulating information data comprising a predetermined 

quantity converted from the input data and an information data parity for use in detecting or correcting 
an error in the information data; 

an ID formulating step of formulating an ID composed of information including position information 
indicative of a position of the information data relative to the recording medium and an ID parity for use 
io in detecting or correcting an error in the ID; 

a sync pattern formulating step of formulating a sync pattern; 

a sync block formulating step of formulating a sync block comprised of the sync pattern, the ID, the 
ID parity, the information data and the information data parity; 

a sync block positioning step of formulating a recording area composed of a plurality of the sync 
75 blocks connected together; and 

a track formulating step of formulating a track with the recording area and another recording area; 

wherein said sync block positioning step forms a plurality of minimum editing units with which 
recording or reproduction is carried out on or from the track, each of said minimum editing unit 
including a predetermined number of consecutive tracks not smaller than three tracks, each of said 
20 consecutive tracks of said minimum editing unit including a plurality of sync blocks formed therein and 
having the same information data; and 

wherein in each minimum editing unit said sync blocks having the same information data are 
distributed to respective different positions on said consecutive tracks with respect to a lengthwise 
direction of each track. 

25 

3. A digital data recording method for recording tracks, each including input data, on a recording medium 
so as to lie parallel to each other, said method comprising: 

an information data formulating step of formulating information data comprising a predetermined 
quantity converted from the input data and an information data parity for use in detecting or correcting 
30 an error in the information data; 

an ID formulating step of formulating an ID composed of information including position information 
indicative of a position of the information data relative to the recording medium and an ID parity for use 
in detecting or correcting an error in the ID; 

a sync pattern formulating step of formulating a sync pattern; 
35 a sync block formulating step of formulating a sync block comprised of the sync pattern, the ID, the 

ID parity, the information data and the information data parity; 

a sync block positioning step of formulating a recording area composed of a plurality of the sync 
blocks connected together; and 

a track formulating step of formulating a track with the recording area and another recording area; 
40 wherein said sync block positioning step forms a plurality of minimum editing units with which 

recording or reproduction is carried out on or from the track, each of said minimum editing unit 
including a predetermined number of consecutive tracks not smaller than three tracks, each of said 
consecutive tracks of said minimum editing unit including a plurality of sync blocks formed therein and 
having the same information data; 
45 wherein in each minimum editing unit said sync blocks having the same information data are 

distributed to the plural tracks including at least one of said consecutive tracks other than the two tracks 
occupying opposite sides of the respective minimum editing unit with respect to a direction of 
movement of the recording medium; and 

wherein said sync blocks having the same information data are positioned at respective different 
50 positions on said consecutive tracks with respect to a lengthwise direction of each track. 

4. A digital data recording apparatus for recording tracks, each including input data, on a recording 
medium so as to lie parallel to each other, said method comprising: 

an information data formulating means of formulating information data comprising a predetermined 
55 quantity converted from the input data and an information data parity for use in detecting or correcting 
an error in the information data; 

an ID formulating means of formulating an ID composed of information including position informa- 
tion indicative of a position of the information data relative to the recording medium and an ID parity for 
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use in detecting or correcting an error in the ID; 

a sync pattern formulating means of formulating a sync pattern; 

a sync block formulating means of formulating a sync block comprised of the sync pattern, the ID, 
the ID parity, the information data and the information data parity; 

a sync block positioning means of formulating a recording area composed of a plurality of the sync 
blocks connected together; and 

a track formulating means of formulating a track with the recording area and another recording 
area; 

wherein said sync block positioning means forms a plurality of minimum editing units with which 
recording or reproduction is carried out on or from the track, each of said minimum editing unit 
including a predetermined number of consecutive tracks not smaller than three tracks, each of said 
consecutive tracks of said minimum editing unit including a plurality of sync blocks formed therein and 
having the same information data; and 

wherein in each minimum editing unit said sync blocks having the same information data are 
distributed to the plural tracks including at least one of said consecutive tracks other than the two tracks 
occupying opposite sides of the respective minimum editing unit with respect to a direction of 
movement of the recording medium. 

The digital data recording apparatus as claimed in Claim 4, wherein said information data formulating 
means outputs the information data in the same sequence as the information data of the sync blocks 
recorded on the recording medium as track patterns. 

A digital data recording apparatus for recording tracks, each including input data, on a recording 
medium so as to lie parallel to each other, said method comprising: 

an information data formulating means of formulating information data comprising a predetermined 
quantity converted from the input data and an information data parity for use in detecting or correcting 
an error in the information data; 

an ID formulating means of formulating an ID composed of information including position informa- 
tion indicative of a position of the information data relative to the recording medium and an ID parity for 
use in detecting or correcting an error in the ID; 

a sync pattern formulating means of formulating a sync pattern; 

a sync block formulating means of formulating a sync block comprised of the sync pattern, the ID, 
the ID parity, the information data and the information data parity; 

a sync block positioning means of formulating a recording area composed of a plurality of the sync 
blocks connected together; and 

a track formulating means of formulating a track with the recording area and another recording 
area; 

wherein said sync block positioning means forms a plurality of minimum editing units with which 
recording or reproduction is carried out on or from the track, each of said minimum editing unit 
including a predetermined number of consecutive tracks not smaller than three tracks, each of said 
consecutive tracks of said minimum editing unit including a plurality of sync blocks formed therein and 
having the same information data; and 

wherein in each minimum editing unit said sync blocks having the same information data are 
distributed to respective different positions on said consecutive tracks with respect to a lengthwise 
direction of each track. 

The digital data recording apparatus as claimed in Claim 6, wherein said information data formulating 
means outputs the information data in the same sequence as the information data of the sync blocks 
recorded on the recording medium as track patterns. 

A digital data recording apparatus for recording tracks, each including input data, on a recording 
medium so as to lie parallel to each other, said method comprising: 

an information data formulating means of formulating information data comprising a predetermined 
quantity converted from the input data and an information data parity for use in detecting or correcting 
an error in the information data; 

an ID formulating means of formulating an ID composed of information including position informa- 
tion indicative of a position of the information data relative to the recording medium and an ID parity for 
use in detecting or correcting an error in the ID; 
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a sync pattern formulating means of formulating a sync pattern; 

a sync block formulating means of formulating a sync block comprised of the sync pattern, the ID ( 
the ID parity, the information data and the information data parity; 

a sync block positioning means of formulating a recording area composed of a plurality of the sync 
5 blocks connected together; and 

a track formulating means of formulating a track with the recording area and another recording 
area; 

wherein said sync block positioning means forms a plurality of minimum editing units with which 
recording or reproduction is carried out on or from the track, each of said minimum editing unit 
70 including a predetermined number of consecutive tracks not smaller than three tracks, each of said 
consecutive tracks of said minimum editing unit including a plurality of sync blocks formed therein and 
having the same information data; 

wherein in each minimum editing unit said sync blocks having the same information data are 
distributed to the plural tracks including at least one of said consecutive tracks other than the two tracks 
75 occupying opposite sides of the respective minimum editing unit with respect to a direction of 
movement of the recording medium; and 

wherein in each minimum editing unit said sync blocks having the same information data are 
positioned at respective different positions on said consecutive tracks with respect to a lengthwise 
direction of each track. 

20 

9. The digital data recording apparatus as claimed in Claim 8, wherein said information data formulating 
means outputs the information data in the same sequence as the information data of the sync blocks 
recorded on the recording medium as track patterns. 

25 10. A digital data reproducing apparatus which comprises: 

an ID detecting means for detecting an ID and an ID parity from data reproduced from a recording 
medium and to output a detected ID information, wherein said recording medium has a plurality of 
juxtaposed tracks having input data recorded thereon and includes a recording block composed of 
information data comprising a predetermined quantity converted from the input data, an information 

30 data parity for use in detecting or correcting an error in the information data, an ID composed of 
information including position information indicative of respective positions of the information data 
relative to the recording medium and an ID parity for use in detecting or correcting an error in said ID; 
a sync block composed by connecting a sync pattern with a leading end of the recording block; a 
recording area composed of a plurality of the sync blocks connected together; a track composed of the 

35 recording area and another recording area; a plurality of minimum editing units from which a 
reproduction is carried out, each of said minimum editing units including a predetermined number of 
consecutive tracks not smaller than three tracks, each of said minimum editing units having a plurality 
of the sync blocks formed therein and having the same information data, said sync blocks of each 
minimum editing unit being distributed to the plural tracks including at least one of said consecutive 

40 tracks other than the two tracks occupying opposite sides of the respective minimum editing unit with 
respect to a direction of movement of the recording medium; 

a sync pattern detecting means for detecting the sync pattern from the data reproduced from the 
recording medium and to output a detected sync pattern information; and 

an information data detecting means for detecting the information data parity and the information 

45 data of the sync pattern existing in the reproduced data in dependence on the detected sync block 
information and the detected ID information and for subsequently demodulating the information data so 
detected thereby. 
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